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Plate  3-26 
DRILL  PLATFORM 
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Plate  4-1 

ARMY  POINT  SITE,  GENERAL  LAYOUT 

Preliminary  Estimate  No.  1 
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Plate  4-2 

ELEVATION  AND  SECTION 

Preliminary  Estimate  No.  1 
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Plate  4-3 
ROCK  EMBANKMENT,  TOP  DETAILS 
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Plate  4-4 
MAIN  COFFERDAM,  PLAN  AND  SECTIONS 
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_ 


a  KAJShMAaaaiioo  piiam 


PLAN- SHEET  PILING  IN  PLACE 

10'  20  30  -0-  50 


Scale 


Notes- 

Excavation  to  proceed  along  successive  Panels 
of  Sheet  Piling  and  be  closely  followed  by 
Rock  nil  to  minimize  length  of  unsupported 
Pile  Section 

Where  Mud  does  not  over  lie  Poclr,  the  Type  of 
Cofferdam  is  modified  as  described  in  Tent 


Water 


El  8. 


El  6: 


Original 


J^v&, 


a^er-^ 
0/>  •. 


Surface 


Water  Surface     '  r,   ^      J  ^ 


El  6 


Surface  of  Mud, 

This  Side  to  be  Unwatered 


Umvatered 


°n4 


Assumed  Lim 
of  settlement- 


■    V    ■ 

PILING  IN  PLACE  AND  EXCAVATION  COMPLETED 

SECTIONS 

0     10'  50'  (00' 

I I      1      i      .       I 


FILL  IN  PLACE 


150' 


Scale 


PRELIMINARY     DESIGN 


APPROVED  FOR  ESTIMATIN6  PURPOSES- 


CHIEF    ENGINEER 


HE    lAITEfflOR 

SACRAMENTO      VALLEY      INVE&fNlGATtONS 

5 ALT  WATER  BARRIER 

MAIN    COFFERDAM 

PLAN    AlslO     SEiCriOr^JS 


CHECKECtiB. 


„  RECOMMENDED y  <&  -^fa*.-*-***/ 


5V-74     Berkeley,  Cahf    Mch  4, 1326  1B3'D26 


37 


Plate  4-5 


CONTROL  WORKS,  50'  x  60'  GATE 

Preliminary  Estimates  1,  3,  4  and  7 
Sheet  1  of  2 


PLATE  4-5 
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tobe  12'  from  Surface  of  Concrete 
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Plate  4-6 

CONTROL  WORKS,  50'  x  60'  GATE 

Preliminary  Estimates  1,  3,  4  and  7 


Sheet  2  of  2 
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In  Cases  where  Rock  Fill  Embank  menl  adjoins  Control 'Work s.Grsvity 
Walls  extend  Upstream  and  Downstream  from  Ends  of  Abutment 
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Reinforcing  Steel  not  shown  In  Salt  Water  Same  to  be  12"  from  Surface  of  Concrete. 
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Plate  4-7 

SUPERSTRUCTURE  FOR  STONEY  GATE 

50'  x  60'  GATE 
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Plate  4-8 


STONEY  GATE,  50'  x  60'  GATE 
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PLATE  4-8 
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Plate  4-9 

SHIP  LOCKS,  LAYOUT 

Preliminary  Estimates  1  to  6,  Inclusive 
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Notes 
Three  Lock  Plan  adopted  mall  cases  at  Army  Pr-SwsunPt  Site  and  Army  Pt- Martinez  Site  and  f he 

features  shown  on  this  Drawng  are  of  general  application  unless  otherwise  noted  below 
Rock  Surface,  Excavation  L  mes  and  Embankment  shown  on  this  Drawing  are  for  Locks  offshore  from 

Suisun  Pt  st  Army  Pt  ■  5uisun  Pt  Site 
Locks  are  located  so  that  Original  Pock  Surface  is  not  Lower  than  El  SO  at 'any  Point  under  Lock  Walls 
Rock  to  be  removed  to  depth  of  5' under  Lock  rV#//s  unless  Original  Pock  Surface  is  more  than  5'abore 

Mm  Excavation  Lines  shown  on  Drawings  of  Cross  Sections 
Pock  Ei  II  between  Lock  Walls  may  be  omitted  if  there  is  no  excavated  Material  to  be  wasted  When 

Origins!  Pock  Surface  is  above  Gate  Sill  Elevations,  Excavation  between  Lock  Walls  is  to  be 

earned  to  Elevation  of  Pock  fill  shown  on  this  Drawing 
WhenQridgv  ts  omitted  the  width  of  Wall  between  60' and  40' Locks  n  30 '8* instead of '51'- 6' dndge  crosses 

Locks  ntar  Upstream  End  of  Walls  m  somecases  as  shown  on  General  Layouts 
The  length  of  Outside  Wall  of  40'  Lock  is  diminished  as  shown  on  General Layouts  when  there  n  no  Em- 
bankment adjacent  to  Locks 
Guide  Watts  for  the  80 'lock  may  beat  Timber,  Concrete  or  Caisson  Types  as  shown  on  Drawing  of 

Guide  Wa/ls  and  those  for  the  40'  Lock  may  be  entirely  of  Concrete  when  the  proximity  of  the 

Cofferdam  does  not  reguire  the  use  of  Timber 
Lock  Gates  (not  shown)  provide  for  unbalanced  Mead  from  Either  Side  of  Barrier 
Expansion  Joints  not  shown 
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Plate  4-10 

SHIP  LOCKS,  CROSS  SECTIONS 

Preliminary  Estimates  1  to  6,  Inclusive 
Sheet  1  of  2 
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Three  Lock  Plan  adopted  for  Army  Pr-  Suisun  Pt  Site 

and  Army  Pt-  Martinez  Site. 
Rock  Surface  and  Excavation  shown  by  solid Lines  are  for 

Locks  of t  Sutsun  Pt  at  Army  Pt  SuiSun 

Pt  Site  m  combination  with  50'  St  banges. 

.due  tothe  use  of  70' 'Stoney  Gates  instead of  50' 'Gate 

are  indicated  on  the  Drawing 
Locks  are  located  so  that  Original  Pock  Surface  is  not  lower 

than  El  SO  at  any  Paint  under  Lock  Walls 
ffuck  to  be  removed  to  depth  of 'Sunder Lock  Walls  unless  Original 

Rock  Surface  is  more  than  5' above  minimum  Excavation 

Lines  shown  on  Or  awing 
Reinforcing  Steel 'not  shown  In  Salt  Wafer  same  ft  -b<?  I. 

Surface  of  Concrete. 
luck  Gates  not  shown 
'  •hibihty  of  Lock  Watts  is  not  dependent  upon  Puck  fill 

be/ween  the  Walts  and  the  fill  may  be  omitted  if 

there  is  no  excavated  Material  to  be  wasted 
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Plate  4-11 

SHIP  LOCKS,  CROSS  SECTIONS 

Preliminary  Estimates  1  to  6,  Inclusive 
Sheet  2  of  2 
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and  Army  Pt-  Martinez  Site 
Pock  Surface  and Excavation  shown  by  solid  Lines  ere  for 

Locks  offshore  from  SutSun  Pt  at  Army  Pt-5uisun 

Pt  Site  m  combination  with  50'  Stoney  Gates  Changes 

due  tothe  use  of  70' Stoney  Gates  instead  of  50' 6ates 

are  indicated  on  the  Drawing 
Locks  are  located  so  that  Original  Rock  Surface  is  not  lower 

than  [1-90  al  any  Point  under  Lock  Walls 
Rock  to  be  removed 'to depth  of '  5' under Lock  Walls  unless  Original 

Rock  Surface  is  more  than  5' above  minimum  Excavation 

Lines  shown  on  Drawing 
enforcing  Steel  not  shown  In  Salt  Water  same  tobe  l2"from 

Surface  of  Concrete 
Lock  Gales  not  shown 
Stability  of  Lock  Walls  is  nor  dependent  upon  Pock  Fill 
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Ihere  is  no  excavated  Material  to  be  wasted 
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Plate  4-12 
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PLATE  4-13 
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fobe  12"  from  Surface  of  Concrete 
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Plate  4-14 
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Plate  4-18 
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Plate  4-20 

ARMY  POINT  SITE,  GENERAL  LAYOUT 

Preliminary  Estimate  No.  4 
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Preliminary  Estimate  No.  4 
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Plate  4-22 

ARMY  POINT  SITE,  GENERAL  LAYOUT 

Preliminary  Estimate  No.  5 
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Plate  4-24 
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Plate  4-29 


SHIP  LOCKS,  4  LOCK  PLAN 


PLATE  4-29 


/Vo/es  - 
Four  Lock  Plan  adopted  in  all  cases  at  Bemcia  and  Dillon  Point  Sites 

This  Drawing  shows  Layout  For  Estimate  No  It  but  its  features  are  generally 

applicable  to  Estimates  Nos  7 to  13. 
Rock  Embankment  is  provided  between  Locks  and  Control  Works  insome  cases. 
When  Bridge  is  provided,  the  Base  of  Pail  is  El  60  at  Lift  Spans.when  down,  and 

El  147 at  Fined  Spans  which  have  135' Clearance  across  L  ocks  Bridge  may  be 

either  5mgle  deck  or  Double-deck  with  Concrete  Piers  or  entirety  of  Steel,  as 

shown  elsewhere   The  Wall  between  60' and 40' Locks  is  30'8'wide  instead 

of  5l''6"when  the  Bridge  is  omitted  or  when  it  includes  Fixed  Spans  with 

135  *  Clearance 
The  Outside  Walt  of  40'  Lock  is  lengthened  as  shown  on  General  Layouts 

when  adjacent  to  Pock  Embankment 
6wde  Walls  for  the  80' Lock  may  be  of  Concrete  or  Caisson  Types  as  shown 

on  Drawing  ofduide  Walls,  while  those  for  the  40' Lock  are  oF Concrete  but  vary 

in  Length 
Lock  Gates  (not  shown)  provide  For  unbalanced  Mead  from  either  Side  of 

Barrier 
Expansion  Joints  not  shown. 
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Plate  4-30 
CROSS  SECTION  OF  LOCKS,  4  LOCK  PLAN 
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Notes  - 

four  Lock  Plan  adopted  for  Benicia  and  Dillon  Pt  Sites  This 
Drawing  shows  Sections  for  Estimate  No  II  but  its  Features 
are  genera  lly  applicable  to  Estimates  Nos   7  to  13 

Pock  Embankment  is  provided  between  Locks  and  Control  Works 
in  some   Cases 

The  Wall  between  the  60' Lock  and  the  Apprbach  to  the  40'  Lock  is 
the  same  as  shown  an  Section  of  Three  Lock  Plan  beyond 40" 
Lock 


When  Bridge  is  provided,  a  Lift  Span  ZSO'-S' long  crosses  the  80'Lock 
and  both  60' Locks,  except  in  one  Case  having  fixed  Spans  with  I3S 
clearance  The  arrangement  at  Ends  of  Lift  Span  is  similar  to  that 
for  the  Threelock  Plan  except  for  modifications  toaccommodafe 
the  Double-deck  Bridge  The  clearance  is  the  same 

Reinforcing  Steel  not  shown.  In  Salt  Water  same  tobe  IZ'frvmEece 
of  Concrete 

Lock  Gates  not  shown 
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Plate  4-31 

BENICIA  SITE,  GENERAL  LAYOUT 

Preliminary  Estimate  No.  8 
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Plate  4-32 

ELEVATION  AND  SECTIONS 

Preliminary  Estimate  No.  8 
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Plate  4-33 
DILLON  POINT  SITE,  GENERAL  LAYOUT 


Preliminary  Estimate  No.  9 
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Plate  4-34 

ELEVATION  AND  SECTIONS 

Preliminary  Estimate  No.  9 
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Plate  4-35 

DILLON  POINT  SITE,  GENERAL  LAYOUT 

Preliminary  Estimate  No.  10 
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Plate  4-36 

ELEVATION  AND  SECTIONS 

Preliminary  Estimate  No.  10 
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Plate  4-37 

DILLON  POINT  SITE,  GENERAL  LAYOUT 
Preliminary  Estimates  No.  11  and  No.  12 
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Plate  4-38 

ELEVATION  AND  SECTIONS 

Preliminary  Estimate  No.  11 
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Plate  4-39 

CAISSONS  AND  ACCESSORIES 

Preliminary  Estimates  No.  10  and  No.  13 
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Plate  4-40 

CAISSON  OPERATIONS 

Preliminary  Estimates  No.  10  and 
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Plate  4-41 

CONTROL  WORKS,  70'  x  80'  GATES 

Preliminary  Estimate  No.  11 
Sheet  1  of  3 
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Plate  4-42 

CONTROL  WORKS,  70'  x  80'  GATES 

Preliminary  Estimate  No.  11 
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Plate  4-43 

CONTROL  WORKS,  70'  x  80'  GATES 

Preliminary  Estimate  No.  11 
Sheet  3  of  3 
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Plate  4-45 

CONTROL  WORKS,  70'  x  80'  GATES 

Preliminary  Estimate  No.  12 
Sheet  1  of  2 
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Plate  4-46 

CONTROL  WORKS,  70'  x  80'  GATES 

Preliminary  Estimate  No.  12 
Sheet  2  of  2 
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Plate  4-47 

DILLON  POINT  SITE,  GENERAL  LAYOUT 

Preliminary  Estimate  No.  13 
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Plate  4-48 

ELEVATION  AND  SECTIONS 

Preliminary  Estimate  No.  13 
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Plate  4-49 

CONTROL  WORKS,  70'  x  80'  GATES 

Preliminary  Estimate  No.  13 
Sheet  1  of  2 
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Plate  4-50 

CONTROL  WORKS,  70'  x  80'  GATES 

Preliminary  Estimate  No.  13 
Sheet  2  of  2 
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Plate  4-51 

POINT  SAN  PABLO  SITE,  GENERAL  LAYOUT 

Preliminary  Estimate  No.  14 
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Plate  4-52 

ELEVATION  AND  SECTIONS 

Preliminary  Estimate  No.  14 
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Plate  4-53 
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Plate  4-54 
CROSS  SECTIONS  OF  LOCKS,  5-LOCK  PLAN 
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Plate  4-56 

ELEVATION  AND  SECTIONS 

Preliminary  Estimate  No.  15 
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Plate  4-57 
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Preliminary  Estimate  No.  16 
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ELEVATION    OF  WATER  SURFACE  AND  MEAN    VELOCITY   IN    VERTICAL   DURING-  TIDAL  CYCLE 


VELOCITY    CURVES 

(Numbers  show  velocity  m  ft  per  sec  ! 


Observations  made  from  Drill  Barge  at  Hole  ZSOO 

Water  Surface  elections  determined  from  point  of  known  elevation  on 
drill  column 

The  time  and  height  of  predicted  fides  at  Senicia  were  determii  ea  y 
app/ymg  corrections  to  figures  for  Fbrl  Point  ,/s  described  on  pages  13/  339, 
340  and  372  of  Tide  Tables  for  Pacific  Coast  for  im.pub/ished  by  the  United 
States  Coast  and  Oeodetic  Survey 

Owing  to  ehpse  uf  time  between  first  and  las!  measurement s.curves  do 
not  represent  simultaneous  conditions  throughout  vertical 

The  direction  of  flow  was  toward  and  from  the  Martinez  ferry  slip 
except  for  a  few  minutes  during  each  reversal  of  current  when  the  direct- 
ion was  perpendicular  to  the  prevailing  direction 


There  was  no  evidence  to  indicate  variance  in  direction  of  flow  at  different 
depths  except  in  some  cases  at  slock  tide  when  all  velocities  were  low  In 
many  cases  the  direction  of  flow  was  indicated  by  the  inclination  of  the 
meter  coble  When  velocities  were  too  low  to  carry  the  coble  out  of  plumb 
it  is  believed  that  with  gradually  changing  velocities  at  different  depths 
and  a  constant  direction  at  the  surface,  a  change  in  direction  below  the 
surface  cannot  be  interred  unless  the  velocities  diminished  to  zero,  or 
nearly  zero,  at  some  point  of  depth  When  however  the  velocities  dimin- 
ished to  zero  and  then  increased  dunna  successive  measurements  and 
a  change  in  direction  of  surface  flow  rook  place  during  the  vertical  series, 
it  was  assumed  that  the  point  of  ;ero  flow  m  irked  the  change  in  direction 
bt-w  the  surface.  See  measurement  L 
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ELEVATION  OF  WATER  SURFACE  AND  MEAN  VELOCITY  IN  VERTICAL  DURING  TIDAL  CYCLE 


VELOCITY    CURVES 
(Numbers  show  velocfy  m  ft  per  Sec) 


Observations  mode  from  Or  ill  Barge  at  Hole  3530 

Vfater  Surface  ekvohons  determined  from  point  o!  known  elevation  on 
drill  column 

The  time  and  height  of  predicted  tides  otBentao  were  determined  by 
applying  corrections  to  figures  for  fort  Point  as  described  on  pages  132, 339, 
340  and  3P?  of  Tide  Tables  for  Pacific  Coos/ for  i$?4,published  by  the  United 
States  Coast and 'Geodetic  Survey 

Owing  toelapse  of  time  between  first  and  last  meoiurements.curves  do 
nof  represent  simultaneous  conditions  throughout  vertical 

The  direction  of  ttow  was  /oword  and  from  the  Martinez  ferry  sip 
except  for  a  few  minutes  during  each  reversal  of  current  when  the  direct' 
ion  tvos  perpendicular  to  the  prevailing  direction 

There  was  no  evidence  tolndicote  variance  indirection  of  flaw  ot 
different  depths  except  m  onecose(meosuremenf6)otstock  tide 
when  alt  vetocites  were  tow  Near  the  end  of  this  measurement  the 
surface  current  changed '  from  a  direction  across  the  Channel 
Suisun  Point  toebb  flaw  although  the  upstream  inc/mohon  of  cobfe 
with  meter  ot  depths  greater  than  35  ft  showed  /hot  the  flood 
flow  had  not  ceased  below  the  surface.  This  feature  is  sub- 
stantiated by  fater  measurements  at  other  sites  ondfhesc  mea- 
surements also  indicate  that  flood  flow  begins  near  the  bottom 
before  the  ebb  has  ceosed  of  the  surface 
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determined  by  apply  tnq  corrections  to  figures  for  Fort  Fbint  as 
described on  popes  132.339,340  and  371  of  TideTaotes  fbr 
r^cif/c  Coast  for 1924,  published  by  me  On,  fed  States  Coast  and 
Geodefc  Survey 

Omng  to  eBpse  of  time  between  first  and lost  measurements, 

Ot/rves  do  not  represent  simultaneous  conditions  throuahout 
nerf/caf.  * 

The  direction  off  tow  fluctuated  through  an  angle  of  30 
depdurmg  each  ebb  ondf/ood  tide  and  was  never  constant  far 
periods  of  any  length 

ju    ^f'/rt'tWMs  hot  flood flow  begms  neorthe  bottom  before 
the  ebb  has  ceased  ot  the  surface  ore  substantiated  by  later 
measurements  atonother site  Measurements  at  other  sites 
Pwrmd  subsequent  to  those  ot  Dillon  Point  indicate  that 
flood  flow  is  sustomed  near  the  bottom  offer  ebb  has  begun 
ot  the  surfoce 
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ELEVATION  OF  WATER  SURFACE  AND  MEAN  VELOCITY  IN   VERTICAL  DURING  TIDAL  CYCLE 


VELOCITY    CURVES 

(Numbers  show  velocity  in  ft  per  sec  J 


Observations  made  from  Drill  Barge  at  Hole  4500 
Wo  fer  surface  elevations  determined  from 

Qjae  on  Pier  at  Point  San  Pat/a. 

The  time  and  hetyht  of  predicted  Tides  otAkNear 

Landing  were  determined  ay  apoiyng  corrections  to 

u  for  fart  Point  as  described  on  popes  132339, 

340ond372  of  Tide  Tbbfes  for  Pacific  Coast  for 

f924.pt/blished 'by  the  United  States  Coast  ondSeodetc 

Otrvmo  to  e/apse  of  time  between  first  and  fast 
measurements,  curves  da  not  represent  simultaneous 
conditions  throughout  vertical 

The  direction  o  f  flow  was generaffy perpendicular 
to  the  fine  of  drifting  During  the  ear/yport  of  the 
ffood  f/ow  however  the  surface  current  approached 
fhcSarge  from  o point  between  SanQuenfia  and 

tds  white  the  dmectionof  currentbefaw 
thesur  face  ivosperpendtcofar  to  the  fine  of  drifting 
os  of  other  times 

Observations  indicate  that  f food  f tow  begins 
bottom  before  toe  ebb  has  ceased  at  the 
surface  and  is  sustained  neor  tne  bottom  after 
eab  has  begun  ot  the  surface 
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NOON  I  2  3  4" 

ELEVATION  OF  WATER  SURFACE 


4S3PM  S3QPM  e/FPM     ?00PAt  400PM  ld}}PM~ 


Observations  mode  from  Drill  Bar  ft  at  Holt  3SSO  Par  locality  Mop  set  Ona  Sir- 5 
prepared  m  connection  with  observations  made  Oc t  l.ond  2 '.  I9?4  a' 'trie  Some  place 
Water  surfoce  etevotlcni  determined  from goae on P-er  at  Suisun  fbmt 
The  time  and  heigh*  of  predicted  Tides  of  Bemcio  were  determined  &y  applying 

corrections  to  figures  for  Port  rTyrit  os  described  on  poor: 

of  Tide  Tacies  for  Pacific  Coozt  for  I9?5.  published by  the  United  StatesCoast 

and  Geodetic  Survey 


-..:' 


VELOCITY   CURVES 

(Numbers  show  velocity  in  ft  per  sec) 

Owing  to  elapse  of time  between  first  aid lo.-.'   ■ 

Stfnti/teneotft  conditions  throughout  i ■■-■ 
The  direction  of  f Ion  IVOi  fonjfjs  0  ■./',■  -short 

period  during  each  reversal  Of current,  ,vhen  the  ditectvnii-af  peroend'CUtdrto 
the  prevailing  direction 

During  re/rrsal  Of  Surface  Curreni  theft  >\u;  ,?f  ".'  time   ■■    ■    • 

indicate  direction  of flow  below  s, ■..-.■ 


APPROVED  fOR  ESTIMATING  PURPOSES  - 

Of  J*  (fr-cUtts- 

cmcr  £H6iHre# 


BUREA , 
3ACPAMEHTO    i  ALLCi 

SALT   WATER  BARRIER 

ARM\    POINT  SITE 

GAGE  HEIGHTS  AND  VELOCITIES 

TIDAL  CYCLE    FEB  7AND8.19Z5 


__r^ 


'  *y<~ 


5y-?7    \        ■     ■;  ."     -  :  ,'         '.'  I     "■      .     -V 


ihi  aTA  jq 
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Plate  5-6 

TIDAL  ELEVATION,  SAN  FRANCISCO  BAY 

July  6-7,  1925 
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Plate  5-7 
CURVES  OF  STORAGE  IN  DELTA 


PLATE  5-7 


VOLUME    IN    THOUSANDS    OF   ACRE    FEET    BETWEEN     ELEVATIONS  -3.6  AND  +  6. 4   U  S  G  S    DATUM     <• 
TO  90  90  100  110  120  130  140  150         160  170  180  190        200         210         220         230         240         250         260  270         280 


100  150 

VOLUME    IN    THOUSANDS    OF    ACRE    FEET    BETWEEN 


200 
ELEVATIONS 


■3.6    AND   ->-6.4     US.6.S.   DATUM 
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STORAGE   CAPACITY  IN   THOUSANDS   OF  ACRE    fEET 
60  80  100  120  IA0  160  180  £00         220         240         260 


Notes • 

The  Abcissas  on  Curve  Ne  5  represent  the 
fractional  part  of  the  total  accumulation 
which  would  be  included  in  a  Section  one 
foot  deep  at  the  various  Elevations  indi- 
cated by  the  Ordmates 

It  was  assumed  in  the  use  of  Curves  N0-'  6 
end  5  that  Curve  N2  4  represents  the 
form  of  the  Storage  Curve  for  each  two 
Mile  Block  as  well  as  for  the  total  Volume 
of  Storage 

The  Curves  do  not  include  16,810  Acre  Feet 
of  Marsh  Storage  lying  above  El  2.9 
Upstream  from  Cache  Slough. 


APPROVED   FQtt   E5TIM.4TIN6  PURPOSES- 


STORAGE    CAPACITY   IN    THOUSANDS  OF   ACRE    FEET 


.OS         .09         .10  .11  .13 

RATE  OF  INCREASE  IN  STORAGE 


SACRAMENTO    VALLEY    INVESTIGATIONS 

SALT  WATER  BARRIER 

CURVES    OF   STORAGE  IN  DELTA  FOR 

TIDAL    STUDIES 


~li/}~*. 


S ■.,    i  v|i~T ■■■■■    .       ■■■■■'-•'■'  '■'•  v|l93-P-83 
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Plate  5-8 

TIDAL  PRISMS  ABOVE  PRESIDIO 
July  6-7,  1925 


PLATE  5-8 


"13A3T     7  35     NV3H     OJ.     Q2UU3J3U         NOIXVA313 


iaA  mstsu* 


Z 


"~T 

l[ 

ijl\ 

1 

5/ 

*/' 

~> 

: . ' 

/ 

''///■ 

/  ■' 

-/>-/ 

// 

III 

99 


Plate  5-9 

TIDAL  PRISMS  ABOVE  POINT  SAN  PABLO 

July  6-7,  1925 


PLATE  5-9 
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Plate  5-10 

TIDAL  PRISMS  ABOVE  ARMY  POINT 
July  6-7,  1925 


PLATE  5-10 
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Plate  5-11 


SLOPE  AND  VELOCITY  CURVES,  ARMY 
POINT  AND  POINT  SAN  PABLO 


• 

1 

cr 


PLATE  5  11 
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Plate  5-12 

ARMY  POINT  AND  COLLINSVILLE  GAGE 

HEIGHTS 

January,  1909,  Flood 


<~I    A. 
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PLATE  5-12 


■  OOA 


Note- 
Line  follows  top  of  Paper  and 

mi^ht  have  been  higher  if 

Paper  permitted 


12  M    I      2     3     4 
JANUARY  19,   1909--- 


5     6     7 
P.  M. 


9     10    II  12PM   I      2     3 


.4- 


4     5     6 
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APPROVED  FOR  ESTIMATING  PURPOSES:- 


CHIEF    EN6INEER. 


9     10     II  I2M    I      Z     3     4     5     6     7 

P  M. 
JANUARY  21, 1909 

DEPARTMENT    OF    THE   INTERIOR 
BUREAU    OF  RECLAMATION 

SACRAMENTO     VALLEY    INVESTIGATIONS 

SALT  WATER  BARRIER 

ARMY  POINT  AND. COLLINSVILLE  QASE  HEIGHTS 

DURING  JAN    1909  FLOOD- FROM  US  ENGINEER 

DEPARTMENT  RECORDS-  AUG   25, 1924 

Drawn:- NBHCflM,  Submitted:-     C^S7t?C/tyyyrui?. 

/■>    S4?rjt ^ 

Checked'- Approved-        yr^^T  ^-G^^Z-t^-^^, 

SV-135     Berkeley.  California Mch  1926.  I93-Q-88 
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Plate  5-13 

VARIATION  IN  SEA  LEVEL  IN  SAN  FRANCISCO 

BAY  AND  IN  SACRAMENTO  RIVER 

DISCHARGE  NEAR  RED  BLUFF 
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PLATE  5-13 
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Plate  5-14 


HIGH  AND  LOW  WATER  AT  PRESIDIO  AND 
MARE  ISLAND  DURING  FLOOD  PERIODS 

IN  RIVERS 
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Plate  5-15 


1 —] 1 

DISCHARGE  CAPACITY  OF  FLOOD  GATES 
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PLATE  5-15 
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Notes> 

The  Discharges  shown  are  based  on  an  assumed  Elevation 
of  Tail  Water  of  0,  with  5ill  of  Gates  at  -50  _ 

Velocity  is  that  due  to  Static  Head  +  Head  of  Velocity  of  approach 
in  a  Channel  of  200,000  Sq.  Ft. assumed   Sectional  Area 

Efficiency  of  6ate   Opening  assumed  95%    Net  Area  =  95%  of 
75,000  Sq  Ft.-  71,250  5q.  Ft. 

Area  of  Locks  =6,2  20  5q.  Ft    With  3  Locks  open,  Gross  Area= 
81,220  Sq  Ft  and    Net  Area  =  77,160  Sq  Ft. 


discharge:  in  acre  feet  PER  30  minute  intervals 


APPROVED   FOR   ESTIMATING   PURPOSES 


o  o 

O  O 

o  o 

O  sf 

DEPARTMENT   OF*  THE   INTERIOR 
BUREAU    OF   RECLAMATION 

5ACRAMENT0    VALLEY    INVESTIGATIONS 

SALT  WATER  BARRIER 

DISCHARGE  CAPACITY  OF  FLOOD   GA" 

Drawn -WAP-CAM  Submitted-     6£ 


Q.  J"  fraJjCcs- 


Checked- 


Approved  - 


CHIEF    ENGINEER 


SV~  138      Berkeley, California  Men.  1926    193-P"9 
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Plate  5-16 
DISCHARGE  AND  SLOPE  CURVES 


■ 

I 


PLATE  5  16 


2  4  6  8  10  12  14  16 

distance  in  miles  from  army  point 

'curves  showing  water  surface  elevations forindicated 

values  ofq"  between  army  point  and  collinsville 


2  3  4  5  0.7         0.8         0.9         1.0 

I?I5EINFEET-ARMYP0INT  TO  COLLINSVILLE  MULTIPLIERS 

CURVES  SHOWING  RISE  IN  FEET.  ARMY  POINT  TO  COLLINSVILLE  WITH 
0=750,000  CFS  AND  DIFFERENT  ELEVATIONS  OF  WATER  SURFACE 
AT  ARMY  POINT 


280- 
J260 


iCurve  N-  7  was  plotted  from  Values 
z     derived  in  computing  Flow  Functions 
z    from  which  Curve  N?  4  was  plotted  _ 
z    Likewise. Curve  N?  8  was  derived 
=    from  Functions  of  Curve  N^  3 
zThese  Curves  should  not  be  used  for 
z    any  Channels  other  than  those  from  " 
z     which  they  were  derived  nor  for 
=    any  Value  of  "n'  other  than  .020  . 
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SLOPE- FEET  PER  FOOT 

CURVES  SHOWING  RELATION  OF  SLOPE  AND  AREA  FOR 

GIVEN  VALUES  OF  "0" 


0  I  23456789 

DPOP  IN   FEET- COLLINSVILLE  TO  ARMY  POINT 

CURVE  OF  TOTAL  DROP- ARMY  POINT  TO  COLLINSVILLE  - 

FOR  DIFFERENT  VALUES  OF  "Q"  WITH  CONSTANT  ELEVATION 

OF  +4.0  AT  COLLINSVILLE 


Notes- 

All  Elevations  y*  reTerre  J  to  Me  i 
Level 

Kutters  Formula  with  n'-.O20  used  m  com- 
putation of  f 

Section  "A* is  loLJted  41. Miles  beiow  Mare 
Island  Light  Effective  Flow  "hannel 
assumed  to  extend  from  the  6' depth 
at  Low  Water  on  the  South  Side  to 
the  9' depth  on  the  Nortl 
taker. from  USCand  6 
5533.issue  of  June,  1925 

One  Cubic  Foot,  per  Secondo  ' 
Feet  per  half  Hour 


0  12  3 

DROP  IN  FEET 

CURVE    OF  TOTAL  DROP  SECTION  A' TO 

POINT  SAN  PABLO  FOR  DIFFERENT 

VALUES  OF -0' WITH  CONSTANT  ELEVATION 

OF  0.0  AT  SECTION  "A" 


ftOvfO  rOB  ESTlNJrNG  PuRP^ES 


0  I  2  0.4         0.8  1.2  1.6        2.0 

RISE  IN  FEET  MULTIPLIERS 

CURVES  SH0WIN6   RISE  IN  FEET- POINT  SAN  PABLO  TO  SECTION  TV 
WITH  0-75O.000CFSAND  DIFFERENT  ELEVATIONS  OF  WATER 
SURFACE    AT  POINT  SAN  PABLO 
(See  N  ot  e  s ) 


CHIEF    CNGINCCO 


Of  '■•-    ■ 
Szr.BAMCNTO    VALLEY    INVESTIGATIONS 

SALT  WATER  BARRIER 

DISCHARGE  AND  SLOPE  CURVE 

t 


5V-I39         formp  u".-j"  ■  im-'Q  1930-92 
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Plate  5-17 

FLOOD  DISCHARGE  AT  POINT  SAN  PABLO 

Water  Surface  Elevations  for  '  'Q "=--750,000  c.  f.  s. 


PLATE  5-17 


ELEVATIONS  AT  C0LLIN5VILLE-US   ENGINEER  DATUM 


I7.I2U5ED  Top  of  Levee  recommended  for  adoption  by  Flood  Control  Office.  State  Dept  of  Public  Works.  See  Plate  5-20. 

Tie  stare 

OJSA*!  WA8  THIO*!  TA  a*)HAH08ia  aOOJ.'i 
<  .0  000,05V  -"P"  tol  arroiiBvsia  30&ftu8  istaW 


13.0 USED      Elevation  estimated  by  flood  Control  Office.State  Dept  of  Public  Works,  which  a  Flood  50%  greater 

than  that  of  1907  mi^ht  reach  if  confined  within  Sacramento  Project  flood  Channels.See Plate  5"2Q 
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DEPARTMENT    OF    THE    INTERIOR 

BUREAU    OF    RECLAMATION 

SACRAMENTO     VALLEY     INVESTIGATIONS 

SALT  WATER    BARRIER 
FLOOD     DISCHARGE:    AT    POINT    SAN     PABLO 

WATER   SURFACE  ELEVATIONS   FOR  "Q"  =  750,000  C.F. 5. 
Drown -WAP- CAM,                              Submitted-           16M£~- (P  C^m*. 
Checked: Approved  - £lJ&l£a~apr 
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Berkeley,  California  March    1926 
APPROVED  FOR  ESTIMATING  PURPOSES 


USED      Extreme  Hi§h  Tide  assumed  for  Sacramento  River  flood  Control  Project  by  LIS  Army  Engineers.  See  Plate  5-21. 
High  Tide  assumed  by  Flood  Control  Office,  State  Dept  of  Public  Works.  See  Plate  5"20. 
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10.7  USED     Flood  Plane  adopted  for  Sacramento  River  Flood  Control  Project  by  US.  Army  Engineers.  See  Plate  5-21. 
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Plate  5-18 

FLOOD  DISCHARGE  AT  ARMY  POINT 

Water  Surface  Elevation  for  "Q  "=750,000  c.  f.  s. 
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ELEVATIONS   AT   COLLINSVILLE- U  5  ENGINEER    DATUM 


1112  U.5.F..D    fTop  of  Levee  recommended  for  adoption  by  Flood  Control  Office. State  Oept  of  Public  Works  5ee  Plate  5-20. 
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DEPARTMENT    OF    THE    INTERIOR 

BUREAU    OF    RECLAMATION 

SACRAMENTO     VALLEY     INVESTIGATIONS 

SALTWATER    BARRIER 
flood   discharge:  at  army  point 

WATER    SURFACE  ELEVATIONS    FOR  "Q"  =  750,000  C  F  5. 

Drawn  -WAP-CAM Submitted  -  UA£^  /r?<^~ty 

Checked  Approved-  (Pj^j^di^^^, 


13.0  U.5E.D  ,- Elevation  estimated  by  Flood  Control  Office.  State  Dept  of  Public  Works,  which  a  Flood  50%  greater  than 
|  '-J-i ' that  of  1907  might  reach  if  confined  within  Sacramento  Project  Flood  Channels  See  Plate  5-20 
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12  I  US  F_  D-     Extreme  High  Tide  assumed  for  Sacramento  River  FJood Control  Project  by  US  Army  Engineers  See  Plate  5-21 
High  Tide  assumed  by  Flood  Control  Office,  State  Dept.  of  Public  Works.  See  Plate  5-20. 
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Plate  5-19 

FLOOD  DISCHARGE  AT  ARMY  POINT 

Water  Surface  Elevation  for  ' 'Q"=500,000  c.  f.  s. 
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:I0.7  USED,     Flood  Plane  adopted  for  Sacramento  River  flood  Control  Project  by  US  Army  Engineers  See  Plate  5-2 


13.0  U5£D      Elevation  estimated  by  Flood  Control  Office.  5tate  Dept  of  Public  Works,  which  a  Flood  50%  greater  than 
that  of  1907  might  reach  if  confined  within  Sacramento  Project  Flood  Channels  See  Plate  5-20 

2.1  USED      Extreme  High  Tide  assumed  for  5acramento  River  Flood  Control  Project  by  U5  Army  Engineers  See  Plate  5"2l 
High  Tide  assumed  by  Flood  Control  Office.  State  Dept  of  Public  Works  See  Plate  5-20 
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Plate  5-20 
SACRAMENTO  RIVER  FLOOD  CONTROL 


PROJECT  (STATE) 
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PLATE  5-20 


Sacramento  River  Flood  Control  Project   (State) 
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Plate  5-21 

SACRAMENTO  RIVER  FLOOD  CONTROL 
PROJECT  (ARMY) 
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Plate  5-22 

MAXIMUM  AND  MINIMUM  PREDICTED 

TIDES  AT  PRESIDIO  FOR  1914,  1924, 

1925  AND  1926 
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PLATE  5-22 


Highest  Tide  of  record  at  Presidio  due  to  5torm  on 
Ocean,  occured  on  Nov  18,1918.  Height  5.2  Ft.  above 
Standard  Sea  Level.  See  p.  19,  Exhibit  15:: 
JAN.  EEB.  MCM.  APR  MAY  JUNE  JULY  AUG. SEPT  OCT  :NOV  DEC. 


NOTES=- 

The  Points  of  the  Curves  show/  the  Maximum 
Tide  for  the  Month  and  the  corresponding 
Minimum  as  indicated  in  the  Tide  Tables 
for  Presidio,  California.  In  practically  all 
cases  the  Minimum  occured  with  the  Max- 
imum but  if  not,  the  Minimum  was  only 
O.I  or  0.2  lower  than  shown.  It  should 
not  be  inferred  from  the  position  of  the 
Points  on  the  Curves  that  the  Maximum 
or  Minimum  Tides    occurred   on  the  I5l- 
of  each    Month. 

Latest  Standard  Sea  tevel  is  at  Elevation  2.97 
above  Mean  Lower  Low  Water 
EXPLANATION:- 

Year  1914. 

- "      1924 

"      1925 

-      l926 

B     Points  show  Maximum  and  corresponding  Min 
imum  Tide  which  occured  during  the  Storm 
of  Jan  19,  1914  as  taken  from  Plate  5-  14.  . 

V     Points  show  the  corresponding  predicted 
Heights. 


JAN  FLB  MCM  APR  MAY  JUNE  JULY  AUG  SEPT  OCT  NOV  iDEC. 

Lowest  Tde  of  record  at  Presidio  due  to  Storm', 
occured  on  Dec.  25.1912  and  Dec  9,1923.  J 
Height-5.3  Ft  below  Standard  5ea  Level.  See  p 
19,  Exhibit  15 
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Plate  6-1 


WATER  TRAFFIC,  RIO  VISTA  BRIDGE 
April,  1924r-October,  1925 
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;  include  only  vessels  which  required 
ration  of  lift  bridqe. 
on  San  Joaquin  River  does  not  pass 
3  point  and  some  Sacramento  River 
ffic  reaches  points  above  bridqe  via 
ree  Mile  Slouqh  and  Seven  Mile  Slouqh . 
esselsin  1923 13.798 
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1925 

Total  Vessels  from  July  1924  to 

June  1925,  inclusive 14  830 

DEPARTMENT    OF   THE    INTERIOR 

BUREAU    OF   RECLAMATION 

SACRAMENTO  VALLEY  INVESTIGATIONS.  CALIF. 

SALT  WATER    BARRIER 

WATER  TRAFFIC-RIOVISTA  BRIDGE 

APRIL  1924  -OCTOBER  1925 
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Plate  6-2 

WATER  TRAFFIC,  SAN  PABLO  STRAIT 
May-June,  1925  (Discontinuous) 
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Plate  7-1 


MAP  OF  DELTA  REGION  SHOWING  LOCATION 

OF  TYPICAL  SECTIONS  USED  IN  ESTIMATING 

THE  AREA  AND  CAPACITY  OF  THE  LOWER 

RIVER  AND  DELTA  CHANNELS 

Sheet  1  of  3 
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Plate  7-2 

MAP  OF  DELTA  REGION  SHOWING  LOCATION 

OF  TYPICAL  SECTIONS  USED  IN  ESTIMATING 

THE  AREA  AND  CAPACITY  OF  THE  LOWER 

RIVER  AND  DELTA  CHANNELS 

Sheet  2  of  3 
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Plate  7-3 

MAP  OF  DELTA  REGION  SHOWING  LOCATION 

OF  TYPICAL  SECTIONS  USED  IN  ESTIMATING 

THE  AREA  AND  CAPACITY  OF  THE  LOWER 

RIVER  AND  DELTA  CHANNELS 

Sheet  3  of  3 
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PLATE  7-3 


Rurnbenng  indicates  pom's  at  which  the 
cross  sectional  area  of  the  channel  was 
ofetermmed  from  records  of  soundings  on 
file  in  the  2ns!  District  Engineers  Office  , 

San  Francisco,  that  were  used  by  the  Bureau  — A- 

of  Reclamation  in  estimating  tneappronmate  ^ 

capacity  of  the  Delta  Channels  m  connection   |        _ 
with  the  proposed  Salt  water  Barrier  ^  jf 


Map  of  the  Delta  Region  showing  location  of  typical   Beet B  UBed  in  estimating  the    area  and  capacity  of  lower  river  and  delta  channels 
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Plate  7-4 


AREA  AND  STORAGE  CURVES  FOR  DELTA 

REGION  ABOVE  CONFLUENCE  OF 
SACRAMENTO  AND  SAN  JOAQUIN  RIVERS 
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PLATE  7-4 
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CONFLUENCE  WITH  SAN  JOAQUIN  RIVER  OF  SACRAMENTO  RIVER  NELS  BETWEEN  SACRAMENTO  AND  SAN  CONFLUENCE  WITH   SACRAMENTO    RIVER 

JOAQUIN  RIVERS 


Notes;- 

MLLW  on  Curves  refers  to  Mean 
Lower  Low  Water  at  the  Con- 
fluence of  the  Rivers,  which  io 
-3.6  Feet  US  OS  Datum  and  is 
0.0  U5E  Datum 

Volumes  are  computed  usin$  End 
Areas.  Area  Curves  were  de- 
veloped from  the  Volume  Curves 
by  taking  average  Area  for  each 
Foot  of  Depth 
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AREA  AND  STORAGE  IN    DELTA  CHANNELS 
SOUTH  OF  SAN  JOAQUIN    RIVER 
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AREA  AND  STORAGE   IN    DELTA  REGION    ABOVE  CONFLUENCE    OF   SAN    JOAQUIN    AND 

SACRAMENTO    RIVERS 


H      APPROVED   FOR   ESTIMATING   PURPOSES  - 

CHIEF    ENGINEER 


OEPAPTMENT    OF    THE    INTERIOR 
BUREAU    Or   RECLAMATION 

SACRAMENTO     VALLEY    INVESTIGATIONS 

SALT  WATER  BARRIER 

AREA    AND    STORAGE  CURVES 

tor 

DELTA   REGION   ABOVE   CONFLUENCE   OF 

SACRAMENTO    AND    SAN    JOAQUIN    RIVERS 

Drown    PA  J<  A  t£        Submitted        64S~7t£f' 
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Plate  7-5 

AREA  AND  STORAGE  CURVES  FOR  BAYS, 

EXCLUSIVE  OF  SAN  FRANCISCO 

BAY  PROPER 

(From  1925  Charts) 

Sheet  1  of  2 
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PLATE  7-5 
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Notes;- 

Curves  are  based  upon  U  5  Coast 
and  Geodetic  Survey  Charts 
issued  in  1925. 
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Plate  7-6 

AREA  AND  STORAGE  CURVES  FOR  BAYS, 

EXCLUSIVE  OF  SAN  FRANCISCO 

BAY  PROPER 

(From  Superseded  Charts) 
Sheet  2  of  2 
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Plate  7-7 


AREA  AND  STORAGE  ABOVE  BARRIER  SITES 
BETWEEN  ELEVATION  —3.6  and  +6.4 
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Plate  8-1 


PLAN  AND  SECTIONS  OF  GOLDEN  GATE  BAR 
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Figure    N9  I 
Plan  of  the  Golden  Gate  bar,  showing  the  divisions  referred  to  in  the  text.  All 
contours  are  in  fathoms  based  on  the  surveys  by  the  United  States  Coast  and 
Geodetic   Survey  and  US  Engineer  Department  in  I900&I92I. 
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Figure    N92 
Generalized  cross  profiles  of  ihe  Golden  Gate  bar  in' its  middle  division 
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Plate  9-1 

GRAPH  OF  SALT  WATER  INVASIONS 
C.  and  H.  Co.  Records,  1908-1925 
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Plate  9-2 


RELATION  OF  SALINITY  IN  SACRAMENTO 

SAN  JOAQUIN  DELTA  TO  RIVER 

DISCHARGE 

Stafford  Report,  1924 
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Plate  9-3 

RELATION  OF  SALINITY  IN  SACRAMENTO  - 

SAN  JOAQUIN  DELTA  TO  RIVER 

DISCHARGE 


Stafford  Report,  1925 
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Plate  9-4 

MAP  OF  DELTA  SHOWING  SALINITY 
OBSERVATION  STATIONS 

Stafford  Report,  1924 


SALINITY  OBSERVATION   STATIONS   MAINTAINED    BY   DIVISION   OF  WATER  RIGHTS,   1919  TO  1923.  INCLUSIVE    AND   BY 
SACRAMENTO-SAN  JOAQUIN  WATER  SUPERVISOR,  1924 
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Plate  9-5 

CURVES  SHOWING  VARIATION  OF 
SALINITY  WITH  TIDE 

Stafford  Report,  1924 
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Plate  9-6 


SALINITY  GRAPHS  FOR  1920,  SIX  STATIONS 

FROM  MARTINEZ  TO  WALNNTJT  GROVE 

1921  Piling  Report 


PLATE  9-6 


000!  Jdd  ty-sty  -  tyuipg 


B  <»>  O  Ir,  o  Ir, 

000/  -wo/  ty-fty  •■  Ai'U'ps 


2        "o        D        ^j       o        *o 


SALINITY  GRAPHS  FOR  1921,  EIGHT  STATIONS 
FROM  PITTSBURG  TO  TIBURON 
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Plate  9-8 


SALINITY  CURVES,  RELATION  BETWEEN 

RIVER  DISCHARGE  AND  BAY 

SALINITY 

Sheet  1  of  2 
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Notes;- 

Points  on  Ok  Pittsburg  Salmit*  Curve  represent  the  averse  for  the  Period  in  the  Center  of  whth  the  Port 

,s  plotted  as  determined  by  analysis  of  a  Continuous  Dnp  Sample 

[VII J  A*ts  on  the  Mountain  Copper  Co  Curves  represent  the  average  of  Samples  taken  at  theTopand  Bottom, 
at  high  and  Low  Tide  on  the  Dates  indicated 

Points  on  the  more  regular  Curves  for  the  Army  Point  and  Point  San  Pablo  Sites  represertjn  general, 
the  average  of  Simptes  taken  at  Ten  Foot  Intervals  from  Top  to  Bottom,*  Slack  Water  following 
Higher  rlgh  and  Lower  Low  Tides.onthe  Dates  indicated  Details  applicable  to  each  Point  on  the  Curves 
are  shown  on  Plate  9-9 

Points  on  the  Point  San  Pablo  Site  Curve  represent  the  average  Salinity  of  the  Upper  40  Feet  of  Water 
only  As  indicated  on  Plate  9-9.  the  Salinity  was  obtained  at  greater  Depths  but  these  Lata  are 
not  used  m  the  Averages  since  the  Points  obtained  would  not  be  comparable  with  Others  «vhich 
represent  Ihe  Average  of  Samples  taken  from  the  N  C  Corner  of  the  Standard  Oil  Co  Wharf 
where  the  Depth  is  about  40  Feet 

ni I ,     i   .. : — , 1 U^ 


I 


Yi  L-  Estimated  Combined  Discharge  of  Sacramento 
i  Jt  i  and  San  J.aquin  Rivers  into  Suisun  Bay 
[i         dunnj  1925 


! 


& 


I 


V 


/--- 


m 


i\ 


fj 


\  > 


x 


~7~ 


y 


Point  San  Pablo  Saliraty-l9Z5 


Army  Point  Site  Salinity- I9E5  /  .' 


/-Army  Point  Site  Salinity-1924 

/         (Mountain  Copper  Co  Record ) 


M 


i^m 


Sacramento  Gage  Hei$hts-I925 


X    / 

V 


r  Sacramento  Gate 


Ml      / 


/ 


A 


l^L 


^><— 


v 


/ 


Pittsburg  Salinrt.y-1925  ,.  .-' 
1 rJ* —■ — 


ifr-U 


o-L^ 


-January 


February 


■May  - 


tf< 


August 


-17,000- 


-I6J1D0— 


V 


Point  San  Pablo  Site  Salinfty-1926- 


Army  Point  Site  Salinity-l924(The  driest  year  of  record) 
(Mountain  Copper  Co  Record) 


^N 


,     /^v.-Army  Point  Site  Salmity-1925 
\  /    V       (Mountain  Copper  Co  Record) 


l\    \ 


\zr- 


V 

Army  Point^  Site  Salinity- 1925-'  |     \ 


\ 


\ 


v 


SACtMMENTO     V^LLEv"  INVESTIGATIONS 

SALT  WATER  BARRIER 
S  A  LI  NIT  V     CURVE  S 

RELATION  BETWEEN  PJ1VEB  DISCHARGE  AND  BAY  SALINITY 
«"••»"  w£L6±K_5ut-«t.e!  /JAMy  f^ffb**.^. 

0<w«t fW™.*i $j$*1g'    -*< 

Ac*ro«ofwEstjmw,f.!PUi-oaj.5     Gl     WV_  fit  cUL££,r 

SV-162     EOtmlw^Mbsli  AU$1921  193-D'IIO 


Sacramento  Ga^e  Heights- 1926 


fc 


■  1 1,000  L 


-9.000  <■ 

I 
•8.000  (J 


IS 


10         20    '     30    "      10    '    £0  31  10         20         30  10         20  31 

.  ,4*    September    «4*       October — -4-    November     -4*     December      -4— 


■January 


February 


20 
March 


10        20 
April 


131 


Plate  9-9 

SALINITY  CURVES,  RELATION  BETWEEN 
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